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COMPLETE SPECIFICATION 
Electrical Control System 



We, The Horstmann Gear Compantv, 
Limited, a BiitisK Company, of Newbridge 
Works, Bath, Somerset, do hereby declare the 
invention^ for which we pray that a patent 
5 may be j^rantcd to us, and the method by 
which it is to be performed, to be particu- 
larly descrilKd in and by the following state- 
ment: — 

THIS INVENTION relates to electrical 
10 control systems, and more particularly to con- 
trol systems for controlling the switching on or 
off, or other phases of operation, of equipment 
installed at a distance from a control point, 
by means of high frequency signals, which 
15 may be V.H.F. or S.II.F. signals, transmitted 
by wire. 

Numerous systems have been devised by 
which a central transmitf.* is enable selec- 

• tively to call one or more rcccivinc stations 
20, and either communicate information or cause 

a particular activity to occur In many of 

* these systems each receiving station contains 
one or more tuned circuits and the called 
station a-sponds to a particular frequency, or 

25 a series of frequencies which are transmitted 
in sequence, either in ascending or descend- 
ing order of frcquncy, or in a predetermined 
order of frequencies. 

In order to increase the efficiency of dec- 

30 trie supply systems it is now common prac- 
tice for electric supply authorities to offer a- 
cheap rate to consumers who are prepared 
to instal special equipment, such as storage 
healers, which can be supplied solely during 

35 •*o!f-peak" periods, that is to say, periods of 
the day or night in which the normal demand 
for electricity is light. The usual method of 
controlling the off-peak loads at the present 
lime is to have a second supply meter which 
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supplies the off-peak apparatus and which is 40 
used in conjunaion with a time switch to 
switch on this apparatus during the off-peak 
periods. These time switches are set to pro- 
vide the supply at set periods but it would 
be a great advantage if some form of central 45 
control could be provided by which off-peak 
loads can be switched on during any periods 
in which the normal load happens to be suffi- 
ciently light to enable the "off-peak" load to 
be carried. 50 

In a similar manner, street lighting is at 
present mainly controlled by lime, switches, 
usually a separate switch installed at each 
lamp standard, and these arc set to switch the 
street lamps on and off at specific times. How- 55 
ever, these time switches may have to be 
periodically re-set in the course of the year 
because of the seasonal changes in lighting-up 
times. Furthermore, the street lamps are not 
illuminated at other times when they would ^ 60 
be useful as, for example, durin'5 misty or 
foggy weather or in case of heavy stoims dur- 
ing which the streets may become dark at un- 
accustomed times. The same considerations 
apply to illuminated traffic bollards and road 65 
signs and there are other types of equipment 
whose funaions it would be desirable to con- 
trol automatically and which it wonM also be 
desirable to be able to control en masse from 
a central control p'-ini, e.g. factory machine 70 
control, chemical ^>lant control, and medical 
intensive care unit monitoring. 

The invention may also ve used in con- 
junction with the invention disclosed in our 
co-pending patent application No. 43,861/68 75 
(Serial No. 1140252) in which the receiver is 
caused to report a local condition, for ex- 
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ample, the reading of an electricity meter or 
ihc load on a local dii;tribulion transformer. 

One object of the invention is to provide 
means for operating such controls or ap- 
5 paratus by the use of a pilot cable, which may 
for example be a cable which is also used 
for the distribution of wired television and 
radio programmes or a telephone line. How- 
ever, the invention also contemplates thai 

10 special pilot cables might be installed for 
there control purposes. 

A system of this kind, in order to i>c secure 
and reliable, must be proof against operation 
by spurious signals which either occur acci- 

15 .dentally or arc deliberately generated with 
the object of tampering with the system. The 
system according to the invention over-comes 
this difliculty by providing two frequencies or 
groups of frequencies, one being a frequency 

20 or group of frequencies, referred to as a 
"guard" or command frequency or frequen- 
cies, which opens a gale or gales in the re- 
ceiver, and the second frequency or group of 
frequencies being an actuating frequency or 

25 frequencies to which the receiver is responsive. 
The actuating frequeucy may be a low fre- 
quency and it may be provided by modulating 
the guard frequency. Alternatively, it may be 
a sweep of frequencies over a predetermined 

30 range. 

The invention consists of an electrical con- 
trol .system comprising a master transmitter 
equipped to generate and transmit to a 
plurality of receivers over a single pilot cable 
35 extending to all the receivers one or more 
command frequencies, the command frequen- 
cies being transmitted simultaneously if there 
aie more than one, the master transmitter 
being further equipped to generate and Irans- 
40 mit one or more actuating frequencies over ihe 
said f:ingle pilot cable while maintaining the 
command frequency r, frequencies, each re- 
ceiver being equipped with one or more fre- 
quency responsive pales which arc opened by 

45 the command frequencies, each of the fre- 
quency responsive gates (if there are more than 
one) in any one receiver being responsive to a 
different command frequency, each receiver 
being also equipped with one or more fre- 

50 quency responsive circuits each of which is re- 
.•^ponsive to an actuating frequency, ihe fre- 
quency responsive circuit, or cireuiis bi-ing so 
iniercunnecied with the frequency responsive 
gate or gates in each recviver that the actual- 

55 ing frequency or frequencies can only be ap- 
plied to the frequency responsive circuit or 
circuits if the freijucncy responsive gale» or 
all the frequency responsive gates if there are 
more than one, is/are open, and means in 

60 each receiver to carry out a desired function 
when one or more of ihe frequency responsive 
circuits is/are actuated. 

The actuating frequency or frequencies may 
be provided by modulating the command fre- 

&5 quency, or by modulating or.e or more of the 



command frequencies if there is a plurality 
of command frequencies. 

The actuating frequencies may be provided 
by a sweep of frequencies extending between 
predeirmincd limits. ^ 70 

In one preferred form of the invtrttiori when 
used in conjiliiv^tion With the invention dis- 
closed In our said copending patent applica- 
tion, as applied to the automatic checking of 
electricity supply meters, a plurality of com- 75 
mand or guard frcquenci^i it transmitted 
slmultttneously to open a s cries of ft^qtoncy* 
responsive gates, each meet having a unique 
combination of gates which respOnJ to uif- 
fercnt cuinblnntlcvns of guard frequencies, and 80 
the activating frequencies consist of a sweep 
which covers a predetennined frequency bancT 
The electricity meter Is preferably so arranged 
that lis recording mechanism opens and closes 
a series of switches which provide a record 85 
of the meter reading in binary form. Each 
switch is associated with a tuned circ^uit which 
responds to a pariicular frequency in the band 
which id swept, so that When thtit partiCulttf 
frequency is generated the associated switch 90 
allows a signal of that frequency to pass, pro- 
vided ihat the switch is closed. ^The frequen- 
cies which pass the switches are amplified and * 
passed back to tho pilot cable and a receiver 
at ihe transmitter end of the pilot cable picks 95 
up the srH>t frequencies within the swept band 
and from these reconstitutes the bi^-»»7 signal 
corresponding to the meter reading. The re- 
ceived binary information may be directed to 
a computer which compares the new meter 100 
reading with the previous reading, carries out 
the neces.<ary circulations and also prepare*! 
an account to be .sent to the consumer who 
occupies the particular dwelli.ig house. 'ITiis 
mode of the invention in conjimction with the 105 
invention di.sclosed in our said co-pending/' * 
patent application may also be used, for ex- 
ample, to enable the master transmitter to 
comniand information as to the loading of an 
electricity sub station or feeder cable, and the HO 
information may be used to decide the man- 
ner in which the di.Mribution netyvork is to be 
switched in relation to dilTerent sub-stations 
and feeder cables in order to keep tlie whole 
supply sysiem balanced and free from local 115 
overloads. 

I he use of wired lelevi.sion and radio has 
been increasing considerably in recent years 
and the propo.sal to introduce a **pay televi- 
sion" system ir which consumers would in- 120 
sen coins in a slot attached to their television 
receivers in order to receive special pro- 
grammes transmitted by a private company* is 
likely to increase the use of wired television 
systems. The systems involve the installation 125 
of cables in individual dwelling houses over 
which several television programmes and rauio 
programmes mav be transmitted. The feeder 
cables arc usually laid underground, as are 
the normal electric supply mains. Tf?e usual IKi* 
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manner in which the wired radio and iclcvi- 
sion systems operate is to provide an aerial 
site, usually on high ground near ihc town 
or city which is to be served, the site pro- 

5 vidinp good radio and television signals, and 
the signalR which r.rc picked up arc amplificJ 
and fed into a main trunk network of co-axial 
cables laid in the town or city. At ii.tervaU in 
this r.ysicm amplifiers boost the signals to their 

10 original level. All this is cniircly automatic 
and requires no continuous manual control. 
Feeders arc taken from the main trunk system 
and from these fcn:ders the consumer service 
cables are led into the individual dwelling 

15 houses (or flats) in which co-axial termina- 
tions are fitted, with leads connected to the 
input sockets of the consumer's radio and/or 
television apparatus. These distribution sys- 
tems provide ^ stable signal of good quality, 

20 both for tclcivsion and sound radio. 

The equipment and cables used in the 
majority of relay systems is quite able to 
handle a considerably greater range of signals 
thafi television or radio would ever demand 

25 and this leaves room for special control sig- 
nals, not connected with wired radio or tele- 
vision, to be added without any alteration to 
the cxist»^^«» equipment, that is to say, the 
wired television and radio distribution system 

30 may be used as the pilot cable required for 
the purposes of the invention. Hence, it is 
possinlc to transmit command and actuating 
signals of the invention over the existing net- 
work by the use of suitable transmission and 

35 receiving equipment, which may he used to 
control ofT-peak electricity loads and other 
fimctions such as street lighting, traflic 
bollards, road signs and even to switch road 
ripns where, for example, trallic is allowrd to 

40 proceed along a route in one direction during 
the monu'ng nish hour and is allowed to pro- 
ceed along the same route in the opposite di- 
rection during the evening rush hour, in addi- 
tion to providing automatic meter reading. 

45 The equipment required for ren:.ote load 
control may be very simple. For example, in 
addition to a frequency responsive gate, a re- 
ceiver could contain an inductance in series 
with a >cmi-variable tuning capacitor to pro- 

50 vide a tuned circuit responsive to a desired 
frequency, which is selected by appropriate 
fictting of the tunini; capacitor, the junction 
of the inductance and capacitor being connec- 
ted to ilic base of a transistor, while the other 

55 side of the capacitor is connected to the emil- 
ler thereof, the transistor being of p-n-p type. 
The collector of the transistor is connected to 
one end of the operating coil of a relay and 
the other end of the relay coil is connected 

60 to the negative lenninal of a low* voltage direct 
current power supply* the positive tenninal 
of the supply being connected to the emitter 
of the transisior, there being a diode connec- 
ted across ihc relay coil to pass current in the 

65 direction opposite to the normal flow of cur- 



rent from the power supp*y in order to pr - 
tect the circuit against surges. This is only 
one possible form of receiver, and alternative 
cir<;uiis will occur to those versed in the an. 
The tuned circuit might, for example, be 70 
tuned to a frequency. of the order of 200 Kc/s, 
and whenever this frequency appears across 
the input terminals, resonance'^ will occur in 
the tuned circuit and the transistor will be- 
come conductive so that the relay coil is encr- '5 
gized by the emitter/collector <;urrent of the 
transistor. The relay contains ' ontacts which 
may operate desired control apf iratus or could 
supply the coil of a contactor unit to control 
a heavy load, such as an off-peak heating load. 80 
A suitable power supply could consist of a 
transformer connected to the supply mains and 
giving at its secondary winding an output of 
about eight volts, with a rcaifier in scries 
with one secondary lead and a high value 85 
capacitor connected across the output terminals 
to provide smoothing, with a zcncr diode con- 
nected across the capacitor to provide a degree 
of stabilization. 

Various features of the invention arc shown w 
in the accompanying drawings in which: — 

Figure 1 shows a street plan with a system 
according to the invention included; 

Figure 2 shows how individual dwelling 
houses may be connected to the system for 95 
operating off-peak heating loads and also the 
manner in which street lights may be opera- 
ted; 

Figure 3 shows a binary system by which 
an electricity meter reading may be rtT>oried Iw 
to the master transmitting poiiit when using 
the invention in conjunction with the inven- 
tion disclosed in our said co-pending patent 
application; 

Figure 4 is a diagram of a control arrange- 105 
mem according to the invention as applied 
to a whole distria; and 

iMgure 5 is a diagram to illustrate the trans- 
mission and reception of the reporting sweep 
frequency to and from the supply meter shown IIC 
in Figure 3. 

I'igure 1 shows a typical street plan for 
wired television/radio and comprises a main 
arterial feeder from the master transmitter 12 
which runs through a town centre with branch 11! 
lines 13 taken from it via line dividers 14. 
The square blocks 15 represent dwelling 
houses connected to the system. 

Assuming that a main road runs diagonally 
from the ?ite 12 in the direction of the arrow 12( 
16, it will be seen that the main feeder cable 
runs along the road and branches off to secon- 
dary roads and estates on either side. Line 
amplifiers 18 arc installed at intervals along 
the main and secor.dary feeders and the 12! 
numerous receivers a;r connected by lines from 
line taps 20. Sireet lights are indicated b> 
asterisks 17 and ihose installed along the main 
nxid are conveniently controlled by radio 
transmitters 19 as it would, in this case, be I3( 
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diificult to bring pilot wires to them, but in 
the side roads one set of street lights is shoYH 
. fed by pilot wires as these are wumed to 
be adjacent the street light coliunns. The plan 

5 also shows how the master transmitter site 
will be used as the rcntral "nerve*" system for 
the City Hn^neer (to control the street lighu), 
the Electricity Board (load control) and any 
other interested parties, who will be connec- 

10 ted by telephone line- to control the multi- 
channel master oscillatoi' sitjuated in the master 
transmitter building. 

Referring to Figure 2, it b assumed that 
the command and actuating frequencies are 

15 transmitted in the direaion of the arrow heads 

21 on the main feeder line. 

House A was not ongihally wired for radio 
and television so h was necessary for the Com- 
pany concerned to instal a junaion box 24 and 
20 take a service cable to the electricity meter 
position to enable a consumer receiver unit 

22 to be fitted to control an off-peak heating 
load. 

In house B a:i existing radio and television 

25 supply point 23a was available so it was a 
simple matter to attach a consumer receiver 
tmit 23 to control the off-peak heating load. 

It is assumed that house C is a different 
ccMf possibly business premises, and here the 

30 consumer receiver unit 25 responds to a dif- 
ferent command or aauating frequency and 
controls dual metering. This house also had 
existing wiring for television or radio signals 
at 25a. In the units 22, 23 and 25 only the 

35 frequency responsive circuit and the relay 
arc shown. The frequency responsive gates • 
are omitted but it is to be understood that 
they arc normally present. 

Street light 26 is connected to the pilot 

40 cable through a junction box and a shon 
length 27 of new cable which it was conve- 
nient to instal bcc^jse of the close proximity 
of the street light to the pilot cable 2'1, the 
street light being provided with a receiver unit 

45 tuned to the street light control frequency. 

Street light 28 cannot conveniently be wired 
directly to the pilot cable as it is on the far 
side of a busy arterial road. To meet this 
situation an auxiliary transmitter 29 is in- 

50 stalled on street light 26 and a receiver 30 is 
installed on street light 28 which is fed from 
a lighting cable 31. As an altemtive an ultra- 
sonic transmitter and receiver might be used 
for shon distances. Should the radio or ultra- 

55 sonic beam be interrupted, by the passage of 
an exceptionally high vehicle, for example, 
light 28 would be extinguished. This may be 
prevented by arranging that the light is not 
extinguished until, say two minutes after the 

60 beam has ceased. 

A further auxiliary transmitter 32 is in- 
stalled at the end of the pilot cable for other 
services. 

Figure 3 shows diagrammatical ly a basic 
65 system in which the invention is used in con- 



* •action with the Automatic Electric Reporting 
System disclosed in our said co-pending patent 
application. This Figure shows a receiver, an 
electricity supply meter arranged to provide 
a binary coded reading, and means to transmit 70 
or report data on the meter reading back to 
the master transmitter. This apparatus in- 
cludes separate means to control a load, such 
as an off-peak heating load, in addition to 
providing automatic meter reading. The meter 75 
may be of- any ordinah kind and its mecha- 
nism 33, in addition fa operating a normal 
decimal counting train» also operates a spindle 
and gear train, generally indicated by a dot- 
ted line 34. The spindle 34 and its gearing 80 
have associated with them a scries of. cams 
(not shown) which operate switches 35 to 45, 
to provide a binary coded reading of the 
nveter. Each switch is associated with a 
tuning coil, respectively L2 to LI 2, and a 85 
semi-variable capacitor, respectively C2 to 
CI 2. There is a further device 46 which 
may comprise a switch activated by mecha- 
nism which is associated with a tuning coil 
LI and a semi-variable capacitor CI. 'rhe 90 
frequencies arc transmitted along the line 
47 and are applied to a tuned circuit con- 
sising of an inductance L«i and a capacitor 
C}. Provided that the tuned circuit L<j, 
Cii is tuned to this frequency, which is a 95 
ccn\mand or guard frequency, a signal is ap- 
plied to a radio 'frequency amplifier 48 and 
the output of the amplifier 48 «s applied to 
a further tuned circuit comprising an induc- 
tance Ls and a capacitor Ca. The frequency 100 
•to which the tuned circuit La, Ca responds 
is an actuating frequency and consists of a 
small band of frequencies which is covered 
in a s-wecp. This band is applied to a fur- 
ther ampltiier 49 and is then passed to one 105 
end of each of the inductances LI to LI 2. 

As the frequency band is swept LI re- 
sponds first and as its resonant frequency is 
reached a voltage is developed across LI and 
CI and the resulting signal is passed through 110 
rhe device 46 and aUnig a line 50 back to 
the supply line 47. This indicates to the re- 
ceiving apparatus that the meter is func- 
tioning convctly and that signals correspond- 
ing to the meter reading will follow. As the 115 
frequeiwy band is swept the resonant fre- 
quency of the bands L2, C2 to LI 2, C12 
are s jccessively reached and as each reso- 
nant frequency is reached the signal voltage 
developed across the inductance and the 120 
associated .apacitor causes a signal to be 
transmitted through the respective switches 
35 to 45, provided that these arc closed. For 
example, when t.*ic resonant frequency of L2, 
C2 is reached a signal is transmitted through 125 
the switch 35, provided that this switch is 
closed, and it can be arranged that ; signal 
applied to the line 50 at this point in the 
frequency band through the closed switch 
35 indicates a "l" in the binary code and 130 
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ihc absence of a signal, if the switch 35 is 
open, indicates a "0". In this way a scries 
of successive signals or spaces is provided 
when the apprcpriatc frequency points arc 

5 swept which gives a full reading of the meter. 
Suitable apparatus is provided in the re- 
ceiver to record where, ai each particular 
frequency, a ''V* or **0'* is received. The 
binary coded number may then be passed to 

10 a computer which will compare the reading 
with the previous meter reading to determine 
the consumption since the last reading nnd 
prepare the account for the consumer. 
Figure 3 also shows a further tuned cir- 

15 cuit Lii, Cii generally indicated by reference 

51 associated with a radio frequency ampli- 
fier 52 to respond to a further command or 
guard frequency, ^ihc output of the amplifier 

52 being passed to a further tuned circuit 
20 Lr, C|. generally indicated by reference 53 

which responds to a further actuating fre- 
quency and is associated with a further 
amfihlicr 54 the output of which is applied 
to operate a switch 55 which connects peak- 

25 load or spKrcial tariff appliances such as stor- 
age heaters. As diagrammatically indicated 
in Figure 3, it would be necessary to a{H>ly 
a guard frequency and an actuating fre- 
quency for the tuned circuits 51 and. 53 con- 

JO tinuously in order to hold the switch 55 
closed, but it is, of course, f>erfectly easy 
to arrange that a momentary application of 
these frequencies causes a relay to be actua- 
ted which has a holding circuit so that it 

35 remains operated until the guard frequency 
and actuating frequency are applied again 
to release the relay or until the guard fre- 
quency and a special "release** actuating fre- 
quency are applied. This would require still 

40 another tuned circ*uit for the additional 
actuating frequency, 

I^gure 5 is a block schematic diagram 
showing how the iransn^.tter and receiver 
operate in connection with the supply meter 

45 of Figure 3. 'I*he transmitter, generally in- 
dicated by reference 56, is arranged to trans- 
mit the guard frequency or frequencies as 
well as the actuating frequency or frequen- 
cies (which are impressed on the guard fre- 

50 quency by modulation) and these are trans- 
mitted along a line 57, which is equivalent to 
the line 47 of iMgure 3, there being a second 
conductor 5S which will represent the sheath 
in the case of a co-axial cable. I'he mcxiu- 

55 laiion frequency which is transmitted back 
along the line 50 in Figure 3 is accepted by 
the receiver 59, also connected to the con- 
ductors 57 and 58, and is dealt with as pre- 
viously described. 

60 K is quite easy so to arrange the coupling 
between ihc transmitter 56 the receiver 59 
and the conductor 57 and 58 to ensure that 
the guard frequency and actuating frequency 
iransmiti'jd along conductors 57 and 58 do 

65 not affect the receiver 59, and the modula- 



tion frequency received from the conductors 
57 and 58 are accepted by the receiver 59 
and do affect the transmitter 56. 

While Figure 3 shows the basic arrange- 
ment for obtaining a reading from a binary 70 . 
clearicity supply meter, it will be apprecia- 
ted that to provide a praaical system of 
automatic meter reading it is necessary to 
be able to select any particular meter ooit 
of a very large number to obtain its read- 75 
ing. For this purpose it is con:emplatcd for 
example that three or four diff;rent frequen- 
cies will be applied to the I nes and each 
meter will have a unique ( jmbination of 
three or four frequency-selective gates, li 80 
each of the three or four guard frequencies 
is one of one hundred different frequencies 
then it will be found by calculation that the 
total number of different meters, each of 
which has a unique combination of three 85* 
gates, will be 161,700 and the total number 
of meters each of which may have a com- 
bination of four gates is 3,921,225. 

In cases where the pilot line is a line 
which is also used for the transmission of 90 
radio or television signals, and the line con- 
tains amplifiers at intervals along its length, 
it will be obvious that binary signals from a 
meter which has been "read" cannot pass 
back to the receiver which is located at the 95 
site of the transmitter, since the signals ob- 
viously cannot pass backwards through thi». 
amplifiers. The demodulated signal can, ' 
however, be passed forward through the fur- 
ther amplifiers to the end of the pilot line, 100 
and it is a comparatively simple matter to 
instal an extra line running back from the 
end of the pilot line to the transminer to 
carry the signals from^all the meters. 

Figure 4 shows a plan of a district show- 105 
ing how the different frequencies may be 
transmitted to different local points and then 
distributed over the respective local areas. 
Ifere fl to f9 are the different activating fre- 
quencies, each with at least one guard fre- 110 
quency. The items which are controlled are 
indicated by the key given in the drawing. 

WIIAI WH CLAIM IS: — 

1. An electrical control system compris- 
ing a master transmitter equipped to generate 115 
and transmit to a plurality of receivers over 
a single pilot cable extending to all the re- 
ceivers one Dr more command frequencic^s, 
the command frequencies being transmitted 
simuhaneously rf there are more than one, 120 
the master transmitter being further equip- 
ped to generate and transmit one or more 
actuating frequencies over the said single 
pilot cable while maintaining the command 
frequency or frequencies each receiver being 125 
equipped with one or more frequency re- 
sponsive gates which are opened by the com- 
mand frequencies, each of the frequency re- 
sponsive gates (if there are more than one) 



l,MO:251 



in any one receiver being rcsp nsivc to a 
dilfercnc command frequency/ each receiver 
being also equipped with one ;»r more fre- 
quency responsive circuits each of which is 

5 responsive to an actuating frcqucnc*yi the 
frequency responsive circuit or circuits being 
so inicrconnected with the frequency rc- 
f ponsivc gate or gales in ea'^h receiver that 
the actuating frequency or irequencics can 

10 only be applied to the frequency responsive 
circuit or circuits if the frequency responsive 
gate, or all the frequency responsive gates ' 
if there are more than one, is/are '^/"n, and 
means in each receiver to carry out a de- 

15 sired function when the or one or more of 
the frequency responsive circuits is/are actu- 
ated. 

2. A system as claimed in claim 1 in 
which the aciuaiinp frequency or frequen- 

20 cies is/are provided by modulating the com- 
mand frequency, or by modulating one or 
more of the com.mand frequencies if there is 
a plurality of command frequencies. 

3. A system as claimed in claim ! or 2 
25 in which the actuating frequencies are pro- 
vided by a sweep of frequencies extending 



betm-cn predetermined frequency limits, each 
receiver containing frequency responsive cir- 
cuits responsive to selected frequencies be- 
tween the said limits. \ 30 

4. A system as claimed in^ any preceding 
ciainrj in which ' the means to carry out the 
desired function comprises a relay which is 
operated when the actuating frequency is 
applied. 35 

5. A system as claimed in claim 4 in which 
the relay controls an otT-oeak heating load. 

6. A system as clainn d in claim 4 in 
which the relay controls r. street lamp, road 
sign or bollard. 40 

7. An electrical control system as claimed 
in claim 1 arranged and adapted to operate 
substantially as herein described, with 
reference to and as illustrated in th<^ accom- 
panying drawings. 45 
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